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Abstract 
In recent years, urban quantity in China increased greatly, urban population and urban land scale has also been 
expanded gradually. At the same time, the main characteristics and highlight problems of resource-environment 
response to urban expansion in China were the swift growth of resource and energy consumption, the aggravation of 
environment pollution, and so on. We found that the main reasons which caused such series of problems are the rapid 
development of urban economy, the low-level construction of urban environment infrastructures and the weakness of 
urban planning and policy guidance. Sustainable countermeasures for the coordinative development of urban 
expansion and resource-environment in China have been proposed. 
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1. Introduction 
Since the 21st century, urban development and resource-environment has become an academic 
research focus. Recently, studies main ly focus on the effects of urbanization on resource-environment [1-
2], the resource-environment carrying capacity of city and reg ion [3-4], the impacts of urban expansion 
on resource-environment [5-6] and so on. 
China is currently in a stage of rapid urbanization, but during the past ten years, china’s urbanization 
appeared an posture of rash advance, the sprawl type of space expansion brought serious harms to urban 
development, urban resource utilization and urban environmental protection[7], the vulnerab ility of urban 
development under the constrains of resource-environment has become increasingly prominent. 
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Based on this, this paper put forward the concept of resource-environment response to urban expansion, 
which refers to the influence effects of urban quantity growth, urban scale expansion on the evolution of 
urban resource-environment system. By analyzing the response effects of resource-environment on the 
rapid urban expansion, the author decomposed the current resource-environment problems during the 
process of China's urbanization, and proposed several sustainable countermeasures. 
2. Basic trend of the rapid urban expansion in China 
2.1. Fast growth of urban quantity 
After 1978, urbanizat ion level and urban quantity increased greatly in China. Urban quantity increased 
from 193 in 1978 to 655 in  2008, increased 2.4 t imes, among which the number of cities with one million 
non-agricultural people in downtown area increased from 13 in 1978 to 58 in 2008, increased 3.5 times. 
This shows that super-large cities developed rapidly in China (table 1), the fast growth of cities  urged 
China’s urbanization level increased from 17.9 % in 1978 to 45.7 % in 2008.  
Table 1. Development process of urban number in China1* 
year urban number number of cities with one million non-agricultural people in downtown area 
urbanization level˄%˅ 
1978 193 13 17.9 
1992 517 32 27.5 
2008 655 58 45.7 
* Report series for the 60th anniversary of new China & Annual report on urban development of China 2008 
2.2. Rapid growth of urban scale 
While the urban quantity was substantially increasing, with the rapid development of urban economy 
and the migrat ion of population to urban area, urban scale of China has also been expanding. During 
1981-2008, China’s urban population changed from 144.01 million to 644.70 million, increased 3.5 t imes 
(table 2); the total area of urban construction land in China increased from 6,720.0 square kilometres to 
39,140.5 square kilometres, increased 4.8 times.  
Table 2. Evolution process of China’s urban scale* 
year 
urban population scale  
˄million˅ 
urban built-up area 
˄km2˅ 
area of urban construction land
˄km2˅ 
1981 144.01 7,438.0 6,720.0 
1992 307.48 14,958.7 13,918.1 
2008 644.70 36,295.3 39,140.5 
*China urban construction statistics yearbook 2008  
3. Features of resource-environment response to the rapid urban expansion in China 
3.1.  Swift growth of urban resource and energy consumption 
In recent years, China’s resource and energy consumption intensified sharply because of the constantly 
increase of urban quantity, urban population and urban land scale. During 1997 to 2008, the area of urban 
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land acquisition was expanded rapidly from 519.4 square kilometres to 1,344.6 square kilometres. From 
1990 to 2008, the total water supply in urban area was increasing fro m 38.23 billion cubic meters to 
50.01billion cubic meters (Table 3). In addit ion, energy consumption expended from 2 ,246 million tons 
of standard coal in  2005 to 2,850 million tons of standard coal in 2008. The swift  growth of resource and 
energy consumption had been one of the outstanding issues which constrain the sustainable development 
of Chinese cities.  
3.2. Increasingly prominent pollution of urban eco-environment  
With the development of urban economic and the increase of urban population, the emissions of waste 
gas of urban production and life was increasing year by year. Besides, with the increase of urban per 
capita ownership of motor vehicles , the impact of the motor vehicle exhaust emissions on air pollution 
has become more and more serious. In addition, the municipal sewage has been increased from 29.39 
billion  cubic meters in  1900 to  the 36.49 b illion cubic meters  in 2008(table 3). China's urban waste 
harmless productivity had a rapid growth from 2.12 million tons in 1990 to 103.07 million tons in 2008. 
Large amount of sewage discharges and the solid waste occupied much of the land, polluted farmland and 
water, and those had become outstanding problems which restrict urban eco-environment construction. 
Table 3. Situation of urban resource-environment development in china* 
year 
urban water supply 
amount ˄ billion cubic 
meters˅ 
sewage discharge 
amount˄ billion cubic 
meters˅ 
urban gas supply and gas 
supply capacity˄billion 
cubic meters˅ 
garbage faces free-
pollution disposal capacity
˄million tons˅ 
1990 38.23 29.39 14.90 2.12 
2000 46.90 33.18 23.45 88.24 
2008 50.01 36.49 72.39 103.07 
*China statistical abstract 2001 & China urban construction statistical yearbook 2008 
3.3. Aggravation of the effect of cities on regional resource-environment  
Along with the unceasing urban expansion, the development of urban fringe area and the construction 
of development zone and community had an unceasingly aggravating effect on the environment of urban 
surrounding region, the main show were: industry pollution, water pollution, life trash pollution, noise 
pollution, destruction of ecosystem and the other aspects. In addition, urban development caused it to 
deprive the resource of the surrounding region, the prominent performances were the deprivation of water 
and land resource from city to village, the deprivation of farmland during the construction of development 
zone, all of which caused the unceasing reduction of the resource-environment bearing capacity of cities 
and its surrounding region. 
4. Reasons for problems of resource-environment response to urban expansion in China 
4.1. Rapid development of urban economy 
With the promotion of China’s industrialization, cities are becoming the main concentrative places of 
industrialization, regional factors such as  labour, capital and technology have concentrated in urban areas, 
thus the urban economic scale was enlarging unceasingly, which will bring large amount of industrial 
wastes or other wastes. In addition, urban economic development will bring the growth of e mployment 
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population and urban land use, then will produce not only a large demand for material and resources but 
also a large amount of wastes emissions [8], and will affect urban resource-environment quality finally. 
4.2. Low-level construction of urban environmental infrastructure 
Now, China's economy is developing fast, but the construction level of urban environment facilit ies is 
low. In 2009, average rate of centralized treatment of national urban sewage is 63.42%, and there are 
about 88 cities which urban sewage discharged without secondary sewage treatment and can not meet 
emission standards. Additionally, average rate of harmless treatment of the national urban living garbage 
is 72.06 %, and there are 134 cities can not disposal urban living garbage according to requirements of 
free-pollution. The low-level construction of urban environment in frastructure is one of the important 
reasons which caused the resource-environment problems.  
4.3. Weakness of urban planning and policy guidance 
Due to the weak guidance of urban planning, many cities in China exists a series of issues during the 
process of development and construction such as unreasonable spatial layout, functional disorder etc, 
which caused a negative impact on the resource-environment in urban surrounding regions. In addition, 
China's current governance of urban resource-environment, like incentive policies of the protection and 
recycling of urban resources, is  not perfect yet. As a result of the insufficient policy guidance and 
institutional constraints, people tend to pay inadequate attention to urban environmental pollution, which 
is one of the reasons that the issue of urban resource-environment is constantly being challenged. 
5. Countermeasures for the coordination of urban expansion and resource-environment in China 
5.1. Strengthen the comprehensive treatment on urban resource-environment 
For the increasingly serious urban resource-environment problems of China, we should not only 
control the total pollution load, but also enlarge  the pollution d isposal dynamic. Clustering industries 
enterprises to Industry Park can promote centralized treatment of pollution, and then improve land 
intensive use and reduce pollutants. Great efforts should be placed on the recuperation and comprehensive 
utilizat ion of municipal solid waste. Separate collection and innocent treatment of the house hold refuses 
should be carried out step by step. To build  a comfortable urban environment, a  strict effluent standard is 
needed to reduce the automobile exhaust discharge.  
5.2. Promote eco-city construction and urban function ecology adjustment 
On the basis of urban ecological environment renovation and recovery, we should speed up eco -city 
construction; establish ecological mechanism in the links like urban industrial structure, urban function 
and urban consumption etc. We should promote urban function ecology adjustment by develop cyclic 
economy; improve the resources utilization rate by establishing the cyclic economy technology system 
and implementing the clean production technologies within industrial enterprises. 
5.3. Strengthen resource conservation and the configuration of environmental infrastructure 
Further strengthen the technical sustainment of resource economization utilization, improve the 
repeated utilization factor of industrial water and the recovery rate of mineral resources to curb the 
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vigorous growth of the resource consumption by unceasingly explore advanced resource utilization 
technique such as effective and cyclic use of resource, new resource replacement and so on. We should 
also strengthen the construction intensity and level of infrastructure like centralized t reatment facilities of 
urban sewage, innocuous disposal facilit ies of household refuse etc. At the same time, pollutant discharge 
should also be reduced, thus we can create a comfortable urban environment. 
5.4. Perfect policy-regime guarantee about the optimization of urban resource-environment  
Further perfect the construction of policy-regime system about the optimizat ion of China’s urban 
resource-environment. Establish the safeguard mechanism of urban resource-environment protection by 
speeding up the explorat ion and formulation o f serious of policies and institutions. Government should 
consider the urban resource-environmental quality  as the restraint target; enhance the resource-
environment security system of urban development gradually  [9]. At the same time, we should strengthen 
public part icipation and environmental construction consciousness, and make the optimization of urban 
ecological environment quality into urban resident’s conscious action. 
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